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Introduction
A capital letter, such as T , stands for a bounded linear operator on a Hilbert space H . T ≥ 0 and T > 0 mean that T is positive and T is strictly positive, respectively.
As an extension of Löwner-Heinz inequality (A ≥ B ≥ 0 ensures A α ≥ B α for any α ∈ [0, 1]), T. Furuta in 1987 obtained the following famous inequality, which is called Furuta inequality.
Theorem 1.1 ([2], Furuta inequality).
If A ≥ B ≥ 0, then for each r ≥ 0,
hold for p ≥ 0 and q ≥ 1 with (1 + r)q ≥ p + r.
In 1995, T. Furuta proved a grand form of Theorem 1.1, which is called grand Furuta inequality as follows. 
holds for s ≥ 1 and r ≥ t.
In 2008, T. Furuta proved an extension of grand Furuta inequality as follows. 
(1.4)
Furthermore, C. Yang and Y. Wang proved an extension of grand Fututa inequality for multi-operator, which is called Further extension of grand Furuta inequality.
Theorem 1.4 ([12], Further extension of grand Furuta inequality). If
The powers of grand Furuta inequality, extension of grand Furuta inequality, further extension of grand Furuta inequality includes negative powers. Recently, T. Furuta obtained an extension of Furuta inequality with nonnegative powers as follows. (1.6) holds, where
, and
There are many applications of the above-mentioned operator inequalities. See [7, 8, 9, 10, 11] for details. In this paper, we shall prove an extension of Furuta inequality with nonnegative powers for multioperator. Then we show its application to Pedersen-Takesaki type operator equation.
Main Result
In this section, we shall show the main result.
, where
1+t p+t for p ≥ 1 and t ≥ 0, which is just Furuta inequality.
If the theorem holds for n = k, then we have
≤ 1, applying Löwner-Heinz inequality to (2.2), we have where A n ≥ A n−1 ≥ · · · ≥ A 2 ≥ A 1 > 0.
